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dentate margin has been added; larger, stronger veins have been form¬ 
ed and it is really become a strawberry leaf. Did not this single leaf- 

let, in the sometime of 
the past, give off the 
two lateral leaflets, mak¬ 
ing it trifoliate? Does 
not fig. 3, give us an 
affirmative answer to 
our question? The 
transition forms (figs. 5, 
6, 7,) have followed the 
same law in the devel¬ 
opment of these added 
leaves, which was sug¬ 
gested in the develop¬ 
ment of the trifoliate 
from the ancestral type. 
Descriptions of leaves 
ordinarily cover but the 
golden mean. Fig. 41 s 
the only one which is 
recognized as having a 
legitimate place among 
the leaves of the straw¬ 
berry. The others are 

either “poor relations 
which should remain in 
the background, or are 

o prosperous to remain in the humble household. 

t e leaves tell their own story so simply and so well that one 
- S f U * *° ear ”"to in order to understand the progressive 

T V?™ the P r ' mit ' ve leaf up to the possibilities of the future repre- 
ented by fig. 8 .-Mrs. YV. A. Kellerman, Columbus, Ohio. 

, ^ ie development of the embryo-sac of Arisiema trij>li\H nl11 ' 

. 1 pi -ate xviii.) The origin of the angiosperms and the true 
, l Jet "een monocotyledons and dicotyledons are among the 

P o ems now demanding the attention of the botanists. From our 
- .**. now ledge the monocotyledons may be regarded as the more 
j- lv ^^ rou P ^ r om which the dicotyledons have been derived, or the 
y e ma T looked upon as the primitive group, and the 
hiahi° C °^ ° nS as Regenerate forms derived from them. It seems 

g y D r °bable, however, that one or the other is the correct view; 
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for in every representative of both groups, as far as is known to the 
writer, there is to be found the typical seven-celled embryo-sac, and it 
is hardly possible that such a structure could have arisen independently 
in both groups. If in any representative of either of these two groups 
of plants an embryo-sac should be found varying considerably, or e\en 
a little from the type, something toward a solution of the problem 
would at least be suggested. • It is perhaps, among the lower forms 
that we are to seek such variations, if there are any. With this in \iew 
work was begun upon the development of the embryo-sac in Arisaema 
triphyllum. Although no variation from the common type in the 
structure of the mature embryo-sac was found, yet a few details in the 
process of development from the initial cell seem worth mentioning 

The initial cell (mother cell) of the embryo-sac arise* as a single 
hvpodermal cell in the apex of the nucellus (figs. 1. uiu 1 his cell is 
well defined as soon as the first traces of the inner integument of 
the ovule is perceptible, or even sooner. All the cells now increase 
in size, and those of the epidermis divide by periclinal walls (fig. 2K 
1 he initial cell next divides by longitudinal walls into three or four 
cells two of which may be seen in longitudinal section (fig. 31 - ^ tram- 
verse section at this stage of development shows four cells ix) which in 
all probability were derived from the initial cell. As far as is known 
to the writer, the longitudinal division of the initial cell of t he em 
bryo-sac has been observed and recorded only by Strasburger. 15 
author calls attention to a very unusual state of things in Rosa li'j a » 
where about four cells of similar size may be seen in longitu 10a 
section . 2 He also states that he has seen two cells in longitudinal 
section, but he does not say in what plant or plants it was observe 
°f diese cells now enlarges considerably (fig. 5 b an< ^ divides bv ** cr0 " 
wal1 into two cells (fig. 6 ), the lower one being usually larger than the up* 
P er * I he lower now absorbs the upper (fig. 7)> an< ^ develops in 
usual manner into the embry'o-sac(fig. 11). (The intervening steps in 
process are omitted here since they correspond to tho>e of the tv pe.) 
the instance represented in fig. 6 the cross wall is only slight y sWO ® 
Jn but one instance was the cross wall found to be greatlv swo 
in all other cases it was always of a more delicate structure, 
a ppreciably swollen. One instance was observed where there 
cro^s wall formed, the cell being slightly elongated with a arge n 
? eaf h end and each nucleus accompanied by a vacuole as si 

g- 6 /\ This, however, must be of very rare occurrence, or 

J* r ge number of successful Dreparations made at this point 1 _ 

^Die Angiospermen und die Gymnospermen, p. H- *$79* 

1 c P 14. taf. iv, fig. 50. 
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was foun ' 1 in so ” e s,a8e ° f dws »"-« 

sue D r h V he d f, Vel ° pment followin g the stage shown in fig. 7, the tis- 

dlorlli H UC US , SUrTOUnd,ng the deve| oping sac laterally is rapidly 

the anica^nr. t" & ^ U’ S ° that when the em hryo-sac is mature, only 
with h! a " a f£W plerome dements of the nuceilus, together 

Ws cs rema,nS ,° f a f ew disorganizing cells are to be seen. Ent- 

ffiff SWl V VU ? near wa ^ the ovary are more elongated 

Z r S 2 ' han ,h °* »' “ ntr ‘>Hy placed ovule, ,fig. „). This „ due, * 

• , o pressure against the wall of the ovary mainly. 

In ?nm!° Sltl ° n °u an ^P oc ^ a ^ cells varies here as in almost all plants, 
in fig jQ Casesa * re e appeared to lie side by side, others as shown 

he H r me P^ easure to express my sincere thanks to Dr. Doug- 
sucrcr f* ara ^. e ’ the Leland Stanford University, for numerous 

*7)07* 0/ /* 1 /1 ? • David M. Mottier, Indiana Uni¬ 

versity , Bloomington. 

Daft o?l N , ATI0M °f PLATB XVIII - Fi « S - >- 3 . longitudinal sections of the apper 

of a nucellus^tThe 8 ' 'TV"' X 2 ° 6;2 . X 196; 3. X 236. Fig 4> transverse section 
initial cell v - P olnt of growth shown in fig. 3; x are cells derived from the 
thf* #»mK ^ IO Dngitudinal section ofthe nuceilus, the nucleus of 

the devi«M^° ^ 3C ’ mot ^ er ce b in process of division, X 236. Fig. 6, similar to5; 
fie 6 W j th °?k 3S beeD C ° mpleted ' x 2o6 - Fig- 6". similar.to the shaded part of 

cross wall I Wa " mUCh Swollen ' X 2 3 6 - Fig. 6/-, similar to 6; with no 
8 and o J ' t ^ le ^ ower ce h has become large through growth, X 236. Fig. 

10 anti j , ryC !, SaCS nuce h us and portion of integument cells, X 13^* ^ 

’ t,P ° dal CClIs ° f em bryo-sac, X 236. Fig. 1 r, embryo-sac of 8, X 236. 
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EDITORIAL ‘ 

i8on^ READEas W1 P> perhaps, remember that two years ago fjuly» 
tion tn 6 mentl0nec ^ the undertaking of t the Commissioner of Educz- 
this co ep ° r ^ * e con< ^*tion of biological instruction in the colleges of 

n ry * ^ hat report, long-looked-for-come-at-last, is somewhat 

bell ic ^4. n ^« R probable that the compiler, Dr. John P. f- ain P* 
delav i t0 /> 6 ^ amec * ^ or ^e tardiness of its publication. But the 
value f 1 u G ° Vernment p nnting Office has robbed it of much of its 
the .OQ 0r e con< ^itions have had time to change materially si nce 

know th ^°' cata ^°^ ues > on which it is based, were issued, and 
better ^ ln S0me institutions, they have been changed much for the 

or t ie lack of digested and tabulated information, howe'er, 





